Because decreased colocalization with the TPC2 (+)/NPC1(-) compartment correlated with reduced infectivity, EBOV likely uses this compartment to enter host cells. Treatment with U18666A again resulted in VLP localization similar to that seen with calcium channel inhibitors (Fig. 3F ). This may be explained by a recent report showing that U18666A treatment caused endosomal calcium depletion. Moreover, cells carrying a defective NPC1 were shown to have a loss of NAADP response, suggesting a close association of TPCs and NPC1 in host cells, which may affect EBOV infection (26) .
Finally, we addressed whether TPC function could be targeted for anti-EBOV therapy. First, primary macrophages, an initial target of virus infection in humans and other animals, were evaluated. Similar to its effect in HeLa cells, tetrandrine potently blocked EBOV infection in human monocyte-derived macrophages, with verapamil and Ned19 being effective but requiring high doses ( Fig. 4A and fig. S12 ) that did not show cytotoxicity. Of these, tetrandrine was the best candidate for animal testing because of its high potency and low cytotoxicity in culture. Moreover, the dose of tetrandrine needed to inhibit virus infection (IC 50 = 55 nM) was at least a factor of 40 less than safe plasma concentrations achieved in mice and was reported to have good pharmacological properties, being well tolerated and having a long circulatory time (27) . We therefore assessed therapeutic efficacy in the mouse model of EBOV disease (28) . Mice were challenged with mouse-adapted EBOV and then given tetrandrine or saline every 2 days for 1 week. Starting tetrandrine treatment soon after infection significantly enhanced the survival of mice without any detectable side effects (Fig. 4B) . Clinical scores in treated mice remained low compared to the control group (Fig. 4, C and D, and  fig. S13 ). Virus titers in sera measured at day 3 after inoculation showed a factor of 1000 decrease (Fig. 4E) , and by day 9 virus was undetectable. Furthermore, when the treatment was started 1 day after virus challenge, half the mice survived (Fig. 4F) . These results indicate that tetrandrine is highly effective against disease in mice.
Taken together, we identified a role for TPCs in EBOV infection. These calcium channels appear responsible for controlling movement of endosomes containing virus particles. By disrupting TPC function, we prevented EBOV from escaping the endosomal network into the cell cytoplasm, halting infection. TPCs proved effective targets for existing drugs, with the bisbenzylisoquinoline alkaloid, tetrandrine, being the most potent. This may be due to its ability to block both TPC1 and TPC2, which regulate different stages of endosomal trafficking (22) . Tetrandrine is one representative from this drug class; other members are found in plants around the world (29) and may also block EBOV infection. Because the entry of Marburgvirus, a distantly related filovirus, was also affected, it is likely that all filoviruses require TPC function to infect cells and that tetrandrine is a broadspectrum filovirus inhibitor. 
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The Mesolithic-to-Neolithic transition marked the time when a hunter-gatherer economy gave way to agriculture, coinciding with rising sea levels. Bouldnor Cliff, is a submarine archaeological site off the Isle of Wight in the United Kingdom that has a well-preserved Mesolithic paleosol dated to 8000 years before the present. We analyzed a core obtained from sealed sediments, combining evidence from microgeomorphology and microfossils with sedimentary ancient DNA (sedaDNA) analyses to reconstruct floral and faunal changes during the occupation of this site, before it was submerged. In agreement with palynological analyses, the sedaDNA sequences suggest a mixed habitat of oak forest and herbaceous plants. However, they also provide evidence of wheat 2000 years earlier than mainland Britain and 400 years earlier than proximate European sites. These results suggest that sophisticated social networks linked the Neolithic front in southern Europe to the Mesolithic peoples of northern Europe.
T
he Mesolithic-to-Neolithic transition is associated with the replacement of a huntergatherer economy by arable farming of crops such as einkorn, emmer, and barley. Although it is generally accepted that the Neolithic had arrived by 6000 years before the present (yr B.P.) on the British mainland, controversy surrounds the timing and mode of Neolithization in the British Isles (1). It also remains unclear whether the arrival of Neolithic technologies on the mainland was rapid, facilitated by the arrival of migrating farmers, who displaced or acculturated existing hunter-gatherers (2); or whether hunter-gatherers gradually transitioned to a Neolithic economy, with increasing dependency on cereals over millennia (3) .
The Neolithic arrived on the British mainland during a warming period in which sea levels rose and inundated land between Britain and Europe, forming the English Channel and much of the North Sea (3-7). We hypothesized that the earliest stages of Neolithization in the British Isles occurred in these lowland regions.
Some Mesolithic paleosols, representing the old land surface, have been preserved under marine sediments, including a paleosol from Bouldnor Cliff, off the Isle of Wight in the Western Solent. The site has been dated to 8030 to 7980 calendar (cal) yr B.P. (8) (Fig. 1 and table S1 ), placing it in the late Mesolithic of the British Isles, a period that is represented by few assemblages and is still little understood. This paleosol formed along the edge of an ancient valley that was dissected by a river and fed by tributaries from the surrounding hills. The area then became wetter, orming a peat bog, before eventual marine inundation over a period of about 30 to 100 years, followed by the deposition of marine sediments (9) . Archaeological artifacts from this paleosol include worked and burnt flint, corded fiber, worked wood, and burnt hazelnut shells (10) . Many of these artefacts represent early instances of such technologies and suggest that the Mesolithic peoples of Bouldnor Cliff were connected to more-advanced groups from Europe relative to those on mainland Britain (11). We thus analyzed sedimentary ancient DNA (sedaDNA) from sediment cores from the Bouldnor Cliff site. The sedaDNA approach has been applied to a range of terrestrial and marine sediments and has been shown to be highly informative in environmental contexts, providing more information than macrofossil assemblages (12) (13) (14) Before taking samples for DNA analysis, microgeomorphological and microfossil analyses were undertaken on four sediment cores [MS-04, MS-05, MS-07, and MS-08 (9) ( fig. S2) ]. The sediment layers were of low porosity, with the paleosol and peat layers sealed beneath dense silty-clay marine alluvial sediments. We found a sharp boundary between the paleosol and the overlying peat, with no evidence of mixing of particles. Diatom and foraminifera analysis revealed a range of species in the superficial marine alluvial sediments. However, these did not penetrate into the underlying peat layer, indicating a lack of vertical movement in the sediment column. Given the absence of evidence of soil erosion (as might be revealed by illuviation or podsolization), we concluded that the archaeological artifacts had been deposited in situ on a pristine land surface rather than entered the samples through alluvial deposition from another site. Radiocarbon dates obtained from 21 samples of wood and plant macrofossils from the sediment cores (9) (table S1 and figs. S1 and S2) allow an inference of marine inundation beginning 8020 to 7980 cal yr B.P., which represents the latest date for human activity at the site, with inundation complete by 7990 to 7900 cal yr B.P.
We took four paleosol sediment samples (S308, 0 to 2 cm; S308, 2 to 4 cm; S308, 4 to 6 cm; and S308, 6 to 8 cm) from a location at the site associated with Mesolithic food debris (burnt hazelnut shells) (9) . The samples were taken at successive 2-cm intervals from the top of the stratum, each roughly representing the period of a decade. Samples were taken on site (15), examined for macrofossils, and subjected to ancient DNA extraction in a dedicated laboratory (16) . Samples were found to be devoid of macrofossils, apart from a few Alnus glutinosa (common alder) twigs.
We made Illumina libraries from the sediment cores and generated 71,856,199 256-base pair (bp) single-end reads on the MiSeq platform (table S2) partial representation of species in the publicly available sequence databases, we designed a phylogenetic intersection analysis for phylogenetic assignation of sedaDNA (15) that we estimate has an accuracy of 81% (15) . sedaDNA sequences were sorted into major taxonomic groups in a preliminary phylogenetic clustering stage (17) , and phylogenetic intersection analysis on major tetrapod groups (except for primates) and flowering plants (Magnoliophytes) (table S3) was performed under high-stringency conditions (≥99% of read length aligning to database entries, with ≥3 taxa on which to base the phylogenetic intersection analysis). Reads that met the stringency criteria were used to construct a paleoenvironmental profile ( Fig. 2 and tables S4 and S5) . It was not necessary to reject any data, post hoc (15), allowing us to avoid imposing any a priori assumptions about the past environment.
The sedaDNA profile revealed a wooded landscape that included oak, poplar, apple, and beech family members, with grasses and a few herbs present. Oak and poplar were also detected in the pollen profile (9, 18) , whereas oak, apple, and alder have been reported in archaeological worked wood remains at the site (9, 10) .
Palynological analysis shows an abundance of true grass species (Poaceae) at the site, which is reflected in more detail in the sedaDNA profile (figs. S3 to S6). There is a marked difference in the profile of grasses and fauna between the top half (0 to 4 cm) and bottom half (4 to 8 cm) of the paleosol. The lower strata contain a varied and abundant representation of major clades of grasses. We also found sequences assigned to Triticeae, which is the grass tribe within the Pooideae that encompasses genera with many domesticated species of cereal crop in the lower strata, albeit at relatively low levels (4% of the sedaDNA signal for flowering plants). However, reads assigned to Triticeae grow to dominate the plant profile in the upper strata (81% of the signal for flowering plants). The Poaceae type pollen from this zone 1b does not indicate the presence of larger cerealtype pollen (9) , suggesting that the source of the Triticum signal is unlikely to be from wheat that was grown on site.
We specifically examined the possibility that the Triticum signal could be due to a false positive or may have been caused by the members of the Triticeae that are known to be native to the British Isles (Leymus, Elymus, Agropyron, and Hordelymus). All instances in which these species were detected in the analysis showed them to be less similar to the sedaDNA than the Triticum/Aegilops group. Many sedaDNA sequences showed 100% nucleotide identity with sequences from Triticum, particularly Triticum monococcum (einkorn), with decreasing similarity next to its sister genus Aegilops (table S5) . The British Triticeae all occur outside this taxonomic group and thus were excluded as a possible source of the signal. Because both the Triticum and Aegilops are Near Eastern genera with no known wild members in northern Europe, we conclude that these are genuine wheat sequences. We considered the possibility that the sequences could be due to modern contamination, but discounted this because wheat has not been studied in the ancient DNA facility used. Furthermore, the sediment samples were taken during the winter months and sealed underwater, and the stratified sedaDNA signal would not be expected from contamination. We also tested for the presence of wheat DNA in both our reagents and the core samples by preparing blank libraries from the same reagent batch, which we sequenced on the MiSeq platform. No sequences of wheat, or indeed of any higher plant, were found in these control libraries. We thus conclude that the Triticum sequences derive from the core itself and therefore are associated with Mesolithic human activity at the site.
SedaDNA analysis of the upper strata further revealed a faunal profile compatible with human activity, with an abundant presence of Canis and Bovidae. Canis may be interpreted as either dogs or wolves. Two of the bovid reads sat at the intersection of Bos with the sister genus Bison, which we interpreted as most likely Bos and which was supported by a subsequent find of an auroch bone at the site ( fig. S8 ). We also detected the presence of deer, members of the grouse family, and rodents: all compatible with the contents of a Mesolithic diet shared by humans and dogs.
The occurrence of wheat 8000 years ago on the British continental shelf appears early, given its later establishment on the UK mainland. Neolithic assemblages first appear in northwest Europe in the 8th millennium B.P., from 7500 B.P. in the central Rhineland (19) , 7300 B.P. in the Rhine/Maas delta and adjacent areas (20, 21) , and 7400 B.P. in western France (22) . These developments were driven by the spread of the Linear Pottery (LBK) culture from trans-Danubia into central Europe around 7600 B.P. (19) and the Cardial culture from the Mediterranean into Western France around 7600 to 7400 B.P. (23) . These dates suggest only a 400-year gap between Bouldnor Cliff and the earliest known presence of farming in proximate European sites. However, the spread of the Cardial culture is still incompletely understood, with dates of 8000 B.P. in southern France a recurring theme (24, 25) . Given the littoral route of the Cardial spread, it is possible that earlier sites may also be submerged in southern Europe. Such dates are contemporaneous with the Mesolithic site at Bouldnor cliff, and given the high mobility of Mesolithic communities, it is plausible that communication occurred over such distances. It has been suggested that agricultural products moved ahead of the front of Neolithization into Mesolithic zones (26) .
In the absence of significant environmental barriers to the dissemination of agriculture across Europe, there is no a priori reason why the spread of farming products from the Balkans to the Atlantic zone could not have been swift: The only constraints were the scale, intensity, and spatial and temporal articulation of social and demographic networks. It is possible that the isolation of Britain from mainland Europe by the sea represented an environmental barrier. Although sea levels clearly rose during the early Holocene, the identification of coastlines within the North Sea during the early Holocene are complex (27) , and estimates of coastline have been speculative (28) . We explored the plausibility of a direct connection between Britain and Europe at the time of the paleosol by plotting a generalized map on the basis of C 14 and optically stimulated luminescence (OSL)-dated marine cores of early Holocene sediments taken from the east coast of the United Kingdom (29) (Fig. 3) . This map represents an estimate of coastal extent around southern Britain from dated evidence. These data support two possible points of direct contact with northern France and the Netherlands, respectively, supporting the possibility of contact between the Mesolithic peoples of the British area with both LBK and Cardial cultures.
Our sedaDNA analysis has revealed the presence of wheat, a domesticated plant associated with the Neolithic, at a site on the British continental shelf 2000 years earlier than would be expected from the known archaeology of the British mainland and 400 years earlier than at proximate European sites. We obtained no archaeological evidence suggesting cultivation at this site. The Poaceae pollen profile does not show an expansion indicating an open environment suitable for farming until higher strata above the peat zone overlaying the paleosol (15) (pollen zone 2). Therefore, in the absence of direct evidence, we suspect that this wheat represents foodstuffs imported from the continent rather than the cultivation of this cereal crop at this locale. The presence of wheat, along with pioneering technological artifacts at the site, provides evidence for a social network between well-developed Mesolithic peoples of northwest Europe and the advancing Neolithic front. In this light, recent debates concerning the chronology of the spread of farming to northwest Europe during the late 8th and 7th millennia B.P. (2, 30, 31) , as well as the respective contributions of migration, colonization, and acculturation, may have focused only on the latter part of the time frame during which these events occurred. 
